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The effect of laboratory imprecision on test results is well documented. However, its impact when test results are used to calculate risks is less well appreciated, especially when the outcome of the risk calculation leads to a further, potentially harmful, invasive test such as an amniocentesis, as occurs in screening for Down's syndrome. Even greater errors are introduced when the risk calculation involves estimations of the gestational age of the fetus. Dating from the last menstrual period (LMP) or by ultrasound scanning has its own inaccuracies, and these inaccuracies are incorporated into the risk calculation when the analytical results are converted to multiples of the median (MoMs) for a particular gestational age.
The paper by Bishop, addresses the problem of inaccuracies of gestation dating on patient-specific risks in Down's syndrome screening. The present paper assesses the effect of using the two markers of c-Ietoprotein (AFP) and human chorionic gonadotrophin (HCG) although, as they state, the principle could be applied to more markers. The concepts in this paper are an extension of their previously published work using a single marker'.
The complex statistical analysis they present starts with the premise that, when calculating median values for a particular gestational age, the quoted gestational ages of the pregnant women in the population being used to calculate the median values are really only estimates, with the true gestational ages not being known. The gestational ages that are used to calculate median values are, therefore, a mixture of estimated gestational ages and not true gestational ages. The problem is made even worse if the estimated gestational age is given in whole Correspondence: Dr D J Worthington. weeks rather than weeks and days, as appears to be the case with the data that they use for their calculations.
Their elegant statistics will probably be lost on the majority of clinical biochemists who will be looking for the conclusions and applicability to routine practice. Certain messages are relatively easily extractable. Various probabilities are quoted for the likelihood of being misclassified into the wrong gestational age week from ultrasound measurement. Graphs and tables are presented showing that, if dating errors are ignored, there is an overestimate of the risk in younger women and an underestimate of the risk in older women.
Since most routine screening laboratories use commercial computer software packages for risk calculation, the practical significance of the work presented in this paper will not be immediately evident or applicable. Although median values are usually calculated and checked using the local screened population, the other parameters in the software calculations are set by the programmer. It will, therefore, need some time before the concepts presented in this paper have an impact on routine practice. As all who work in the screening field know, the area is fraught with problems. Even the concept of risk itself is often difficult for pregnant mothers to comprehend. The errors in laboratory measurements, gestational age calculation, median calculations and population parameters for affected and unaffected pregnancies make the estimation of a single risk result for an individual pregnancy very imprecise. Perhaps results should be quoted with their 95% confidence limits, which might be more correct, but would almost certainly cause still more confusion. Health professionals are usually looking for clear-cut guidance when concerned with action limits, not probabilities of a risk being one side of a cut-ofT or the other.
Improving the accuracy of Down's risk calculations is a laudable aim, but for many clinical biochemists statistical manipulation of the risk equations is best left to the statisticians.
Of more immediate benefit would be national standardization of the conversion of ultrasound measurements to gestational age, or risk packages that use ultrasound dimensions directly instead of gestational age.
